Enhanced slow-wave activity within NREM sleep in the cortical and subcortical EEG of the cat after sleep deprivation.
Electroencephalograms (EEGs) of the cortex and of seven subcortical structures were recorded during two baseline days and during a recovery day following a 12-hour period of sleep deprivation (SD) in eight cats. The EEGs were analyzed by visual scoring and by spectral analysis. The following subcortical structures were studied: hippocampus, amygdala, hypothalamus, nucleus centralis lateralis of the thalamus, septum, nucleus caudatus and substantia nigra. The EEGs of all brain structures exhibited sleep state-dependent changes. In general, slow-wave activity (SWA, 0.5-4.0 Hz) during nonrapid eye movement (NREM) sleep exceeded that of REM sleep. The power spectra (0.5-24.5 Hz) in NREM, as well as the relationship between the power spectra of NREM and REM sleep, differed between the recording sites. Moreover, the rate of increase of SWA in the course of an NREM episode and the rate of decrease of SWA at the transition from NREM to REM sleep differed between the brain structures. During the first 12 hours following SD, the duration of NREM increased due to a prolongation of the NREM episodes. REM increased by a rise in the number of REM episodes. During the same period, the NREM EEG power density in the delta and theta frequencies was enhanced in all brain structures. Furthermore, in all structures the enhancement of SWA was most pronounced at the beginning of the recovery period and gradually declined thereafter. SD also induced a rise in the rate of increase of SWA in the NREM episodes in all recording sites. This indicates that the enhancement of EEG power density was not only due to prolongation of the NREM episodes. The EEG activity during REM was barely affected by the SD. It is concluded that, in all brain structures studied, the EEG during NREM is characterized by high levels of SWA. Furthermore, in each brain structure, SWA within NREM sleep is enhanced after a prolonged vigil. These data may indicate that SWA reflects a recovery process in cortical and subcortical structures.